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The 6" generation of Wi-Fi® for high efficiency
in dense areas (indoor and outdoor environments)

Rohde & Schwarz Wi-Fi® is a registered trademark of Wi-Fi Alliance



Cornerstones of the Wi-Fi 6 revolution
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¢ Avoiding inter-symbol interferences

& Efficient use of available spectrum
& More efficient use of available resources

¢ Multi-user operation and latency reduction
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What are the main differences?

Supported bands

Channel bandwidth (MHz)

Transmission scheme
Subcarrier spacing
Guard interval

Spatial streams
Modulation (highest)

Max. data rate*
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Wi-Fi 4 (802.11n)
2 GHz, 5 GHz

20, 40
OFDM
312.5 kHz

0.4 ps, 0.8 ps

4x4 (SU-MIMO only)

64QAM

540 Mbps

Wi-Fi 5 (802.11ac)

5 GHz
20, 40, 80, 80+80, 160
OFDM
312.5 kHz
0.4 ys, 0.8 ys
8x8 (incl. DL-MU-MIMO)
256QAM

6 934 Mbps

Wi-Fi 6 (802.11ax)

2 GHz, 5 GHz
20, 40, 80, 80+80, 160

OFDM,

0.8 us,

8x8 (incl. MU-MIMO)

9 765 Mbps




Wi-Fi 6 test challenges related to OFDMA

Accurate start time Accurate power control Clean RU spectrum
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Ensure RU transmit modulation
accuracy for the unoccupied
subcarriers to avoid interference:
Unused Tone Error
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Measurement of timing error in signaling mode

R&S®CMW270/500

802.11ax Association

Trigger frame

4
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TRIG_MU

<
| Statistics Current Average
I &-Tri er —— - 9.98
i i -j'?ngger Source | WLAN Sig1: HE_TB Trigger 21.20
| S TR IF Power 4 9
e L
; ~Trigger Threshold WLAN 5|g1 RXFrameTngger -38.99
»—Trlgger Timeout WLAN Sig2: HE_TB Trigger —-38.97
-2 &-Limits WLAN Sig2: RXFrameTngger
..... LiGenerator. Shartcut WLAN Sig3: HE_TB Trigger -39.49
' WLAN Sig3: RXFrameTngger _5 93
'a—: SEAA AM QinA- UE TR Teinane
Symbol Clock Error [ppm] —-0.046 -0.029
Timing Error [us] - -1.350 » S O 7 [
|Q Offset [dB] —67.97 —69.75
DC Power [dBm] -58.01 —-59.78
Gain Imbalance [dB] 0.00 0.00
Quadrature Error [°] 0.00 0.00
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This signaling setup can be used to test
and measure a couple of OFDMA &
MU-MIMO functionalities such as

Timing error
Unused tone error
Power control etc.




Simultaneous MU OFDMA testing with multiple stations (STAs)

802.11ax
HE-TB

_ R&S®CMW270/500

CRoOoODE®
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Simultaneous testing of up to 3 stations

TX testing of trigger based multi-user transmission

RX testing of downlink multi-user transmission

Stress/interference testing

of multi-user operation

Speeding up testing of several RU
combinations



Wi-Fi 6F o
rab
World’s first g GHy ‘ B .
e "N0Wglobal Jan 505, 2022 2021 2022 2023 2024

egiDS: Sams
Wi-Fi

Source: Wi-Fi Alliance, IDC 2020

® Rohde & Schwarz



Only the availability of more spectrum (1.2 or 0.5°C
will allow Wi-Fi 6 (802.11ax) to unfold its full powe
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Examples of regulation in 6 GHz band

Standard Power (AFC only) Low Power Indoor (LPI) Very Low Power (VLP)
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Global 6 GHz band regulation for licensed exempt use
fAdopted
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Status: June 2021
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Wi-Fi 6E will drive innovation in RF design to provide
highest performance in the most efficient way

Amplifier gain EVM vs. frequency/power
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It’s time to review your Wi-Fi® test setups

Wi-Fi 6E rings in a new era of
Wi-Fi® test setups that need ...

* higher frequencies (> 6 GHz)
« wider bandwidth (> 200 MHz)
* Dbetter EVM

« Multi-layer, multi-band support

.. in order to be ready for the future
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Wi-Fi 6E signaling testing with the R&S®CMW500/270

CMW-Z800A  gm

« WLAN 1lax signaling

= RFout (Wi-Fi 6/6E)
& ? @ ) . UL
- B ’ B - « 6 GHz band
> (5.925 ... 7.125 GHz)
- * SISO-mode only
* No additional software
5 required

Rohde & Schwarz



R&S®CMP180 - The future integrated.
Enhanced frequency and bandwidth for the next wireless generation

Futureproof design Compact (2 HU x 19”) Advanced testing Common platform

+ 400 MHz up to 8 GHz + 2x 8 RF (in/out) ports ¢ 5G FR1 devices # Linux OS
< Up to 500 MHz bandwidth | e 2 VSA+2VSG & Wi-Fi 6E/7 STAs & APs & R&S®CMsquares

< Build-in controller < BLE and many more & Systemwide license

< High output power

R&S®CMP180
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The ideal solution for comprehensive RF testing in engineering
validation (EVT), design validation (DVT) and prototyping

R&S®CMP180 R&S®PCMsquares

Excellent RF performance combined Powerful control center with an

with flexibility, speed and broad intuitive web based user interface and
technology support. graphical sequencer.

2x2 MIMO
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After CMW100 and CMP200, this is the next member of the
family of wireless device testers for validation and production

R&S®CMP180 Wireless Manufacturing Test (WMT)
Parallel testing on up to 16 RF ports Modular software framework tailored for high
and R&S®SmartChannel support for volume production testing and non-signaling
optimized test performance R&D applications.
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The 7t generation of Wi-Fi® for Extreme High Throughput
(EHT) at home, offices and factories
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The everlasting demand for higher data rates and its limitations
Data rate = # data subcarrier x bits per symbol x # SS / symbol-time

Data bits per SC | 119: 54 Mbps m

imi it 64QAM@CR3/4
limited by RF conditions 4 s syn@bm o 11ax: 9 764 Mbps » -
1024 QAM@CR5/6
13.6 us symbol time

11n: 495 Mbps : 4096QAM (12 bits/symbol

oar1 o M@art 11ac: 6 934 Mbps T :
3.6 ps symbol time § , 256QAM@CR5/6 :;2_5593;\4 1024QAM 4@99@ A‘Mﬁ
| ——— | 13.6 us symbol time» e s Sk
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/8 » - I B
E’ﬁ [ IN= ) (@

Spatial streams (SS) ‘ §.) g C B (
STA B v O

limited by device design

46 871 Mbps (16x16, 4096QAM, 320 MHz)
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A few overlapping 320 MHz channels in the 6 GHz band
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Wi-Fi 7 pushes RF performance requirements to the next level

< Y

constellation

WReference
| point

EVM:< 3.16%
< -30dB

Power spectrum mask
Spectrum flatness
Unused tone error 160 MHz
<160 MHz BW, OFDM
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<160 MHz BW, OFDMA

EVM:<1.78% EVM:<1.26%

<-35dB <-38dB

—> J —>
160 MHz 320 MHz

< 320 MHz BW, OFDMA



Wi-Fi 7 features that are of importance folr test & measurement

. i |
Multi-RU per user
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320 MHz channel bandwidth New channelization/tone plan
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Measurements* of 802.11be signals with the
R&SCFSW signal and spectrum analyzer

Unparalleled low phase

noise and best sensitivity TI°FL
on the market

R&S®F

*Based on actual draft specification of IEEE 802.11be

Rohde & Schwarz



Generation* of 802.11be signals with the
R&SESMM100A vector signal generator

Excellent modulation
frequency response,

EVM and ACPR

General

R&SESMM100A
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*Based on actual draft specification of IEEE 802.11be
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Wi-Fi test solutions for today and tomorrow

Conformance RF performance Production

9

R&SPCMW500/270  R&SSCMP180- ; y |_ ——
R&SCTS7124  R&S®DST200

|

{82550 440} &

R&SOZNA R&SOFSW R&S®SMM100A R&SENGU R&SERTP
RF design and compliance Embedded design & power
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One more thing ..... Wi-Fi 7 on the R&S®CMP180

Current
Burst Power [dBm]
Peak Power [dBm]
Crest Factor [dB]
EVM All Carriers [dB]
EVM Data Carriers [dB]
EVM Pilot Carriers [dB]

Center Frequency Error [...

Symbol Clock Error [ppm]
1Q Offset [dB]

DC Power [dBm)

Gain Imbalance [dB]

Quadrature Error [*]
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More information

R&S®CMP180

OF20

O byt

www.rohde-schwarz.com/product/cmp180
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Wi-Fi test solutions
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www.rohde-schwarz.com/WLAN
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